Searching PAJ |^eP«reHce ® 



1/2 e; 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2004-028763 
(43)Date of publication of application : 29.01^004 



(SDlntCI. 




COIN 27/68 
601 N 27/62 
601 N 30/72 
H01J 49/10 




(21)Application number 


: 2002-184622 


(71)Applicant 


: JAPAN SCIENCE & TECHNOLOGY 








CORP 








NATIONAL INSTITUTE FOR 








ENVIRONMENTAL STUDIES 


(22)Date of filing : 


25.06^002 


(72)Inventor : 


SUZUia ShDGERU 



(54) JET FLOW DISCHARGE ATMOSPHERIC PRESSURE IONIZATION METHOD USED FOR 
MASS SPECTROMETRY ETC. 

(57)Abstract 

PROBLEM TO BE SOLVED: To efficiently ionize a liquid 
including a chemical compound to be measured, and 
supply the liquid to a mass spectrometer. 
SOLUTION: The method includes a liquid supply means 

having a supply port for supplying the liquid containing 4 «c 

the chemical compound to be measured, a gas supply ^ } ^|^^ 

means having a gas outlet surrounding the supply port 
having the Penning effect for transforming the liquid to a 
Jet flow, a discharge electrode arranged in a direction of 
a flow of the jet flow to a ground electrode electrically 
connected to a jet flow supply port, formed of a supply . 
voltage electrode facing the ground electrode, and 
simulating gas having the Penning efPect, and a sheath 
gas supply means supplying sheath gas forming a sheath 
gas flow for suppressing scattering of the jet flow. The 
ground electrode is arranged such that a vicinity of an 
end of a jet flow exposing section is electrically Insulated 
from an outer wall of the sheath gas supply means. Both 
electrodes are basically formed as a discharge electrode 
electrically insulated via a desired voltage supply means. An ionization interface device ionizes a 
compound component to be measured from the gas in the liquid having the Penning effect and 
being simulated, and supplies the ionized component to a mass spectrometer. 
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->^mM<D^^:^'^<7)^^^^^yj,y].i^^^a (0 4) tm^&}Km^^iifzmm 

mm (0 6) tm^zi^^:^y }'mM^i^\tiK^w:^fimtmmmmKnm-r^mj±mwmim 

fe® (0 6 - 0 7) HtrlSi/^^y h-^iL^^«t LT«|^^-^^>^a.-y ^'f^:«tfc»J-> 

lEjMmM (0 6) tmmi^'^y h^^^myiom^^nm^^mtmmmm (o s) tc^ini-r 

s ) K ^^-f- ^ :^^o 

5 ] 

[W^:® 8 ] 
[K*:^ 9] 

^-y ■^m^<D^:^-ff7.i)^^^) ^ ^:^y, T)v:=ry, ^ ^)-^Yyi^^xf^^y yij-^h 

m^m 1 0] 

n^^m^mmm)^n^^h<r>m'^^vs^y hm'{t-t^^-y^m^<D^:h:^'x (o d 

f^tiiLa^m-r^^~y^^m^<7^^:h:^'X<7)W^^m. ->'i ^7 h-^«#g-p (04) tM'^ 

^i:^mm^fifzmmm.m (o a) trnta^^y hmmn:^\PiKnm^fimummmmi^i!i- 
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ini-r^m&mnwm (o ?) ;5>e>'5:^/i?'^< t^bitriEv^y hm'p<o^=-y 
^^7.^mf&-rz>wi.mm.m (oe-o?) mm^i^^y hm^mmtLx^i^^^^iy-x. 

i u=~mis^^mM (06) t muv h mm^^]^ k^w ^ ^mtmi^m 
Mi^*i-i&i-r*EBEepiiimM (07) •d^h^j:^). mmmmm.m<^v:iuy hmmfnu^^^ti^^iS: 

M^^i-:ft-Lxm%^Kmm-^ iitzmmmm^km^mMt-r ^mmm^^<7)^m^'{t^m 
m^^mum^^i^tc^-> ^'n^<D^^ij>^K X y) y^tLW^^mf (ms) 

Xk-f :^ ^ - :7 ~ ;^ ^So 

m^m 1 1 1 

^if^^^Mm-r^^^ (1 1> 1 2) ^^\ftzz.t^m^t-r^mm^i oKtmo^m 
^^t^m^^^^ ^y^tLWM^mn (MS) \,zm^-ri>^ :^yit-(y^-ysc-7.mm. 

[0 0 0 1 ] 

«>6^sbm®-r*, ^ Misj5cmm@^@es L7t^t^#mt-r-i.> ^mm^it^m^^m-r 

Sflje-fb^^ ^-f :t >"fb tS*^*fftictti^&i-;s> >"fb-^ > - X zf^m\ 

[0 0 0 2] 

^tm^fiX^^:ho ^t^^'Ty^ ty^tKii. 1, m^-f >i- >"fb (electron i o 
nization;EI)'}£> 2, ^b^'f :^ V^bfe (chemical lonizat 
i o n ; C I ) ^> 3 . SiliET-®^ (Fast Atom Bombardment; 
FAB) 4 , y'yX-v ( I C P) 5 , l--^f-» (Laser Desorp 
tion:LD)fe^ 6, -y--*;^-/!^- (Thermospray)^. 7, M^^Zf 
l^—^:^yit (El ectrospray lonizat ion;ESI)fe^ 8::*:^ 

S.it^^ t >"fbffi (Atmospheric Pressure Chemical I 
onization;APCI) ^^j: ifm^<7:>^^tmM^fir\,>^o 
[0 0 0 3] 

6i-mKis^^x\t. Mmi^mmtmm&^m<D^m^^. m^it:ff:^^u'^v^^y (gc 
) , ^^^^-7 v^9y (LC) > ^^\^^v~m^^m (CE) ^^t'K^^vxmif^ 
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] ■^mrm L T :g, i i: ^mwx-^ ^ o 

[0 0 0 4] 

?g#^nvbi5^97 (LC) ^ t: 9'; -m^r^Sr (CE) ^j: fifT^^v-^ y C^'^y ( 
GC) iii^1-<7)^fii:&^'^fo^Tfflv^f>tL?,3«?)^<7>.S:VW;e->'>fk&{i. IfrlEO 0 0 2 tcjf 
ff*m^;^-/lx'--r:t >"fb (Electrospray I oni zat i on; ESI 
) fe^ J: ZJ^iz^KIt^^ :^ i"fb^ (Atmospheric Pressure Che 
mical lonizationjAPCI) tt 0:&fe-eJ4. 

Ifriem^^fOffi tTaS:^;^#14^[n]±$-^;g,^t|Tt LT{i. ^Jx.t^^ #11 2 0 0 1 - 1 

0 8 6 5 6 (:fci^l) \z.Wi^'^iitzi^<0-b^^i>^ 

^(5D;i^tii fi ia t ^ t'^F pTt^ -e^ o ;t i t tLT ;i> o 

[0 0 0 5] 

miElfcit 1 ^:*:6tJt;{iBtrlE^:^>''fbO^^^±»f2)7l:«6<:0'1':i->"fb 
tc, -e^:-efiJffl^^^?^#<o#-fb (spray) 5^m\^tzm.^(r>mx^(D^^ KU 

i c o o o 9 ] ^^m) o 

jH7->e^^;p:*«;^v^7ti6ti-f ;r>>fb-ei:'5:>5^ofc<b'&!^<^-r ^>'^b^fRj±$^^^ i 
H^?tLTv^;i> (:*:#, icT) Coo i 5] o iir-fi. -^i; A:^r>^^T;v'=f>':^ry^ 

[0 0 0 6] 

Mmi:misb^fztbi^m t Lx^ mA.i:£zhu (^i]#K^^5. 1 9 2, 8 6 

1 9 9 3#3B 9 H#W=) <0ii§^Lfc:'b<?)*^*«9. ^ =r ^ ;v# <^SV^^t^t<^jgC 
m^^fflV^Ti/^S. tfc. B e r t r a n d ^O^^ L/i::^'^ (*ll#fF»6, 12 4. 
6 7 5-i-^#ffl». 2000^9^26 HWIT) Xit:^''7.U^m tmmm<D 2 <^<7)^ ^ y 

. ®S^^<7>3ES'^-r*><b::^^-e^^n^iSmm^^v^jg>:^^j±-fb^^5^>'<b (A 
PCI) ft. m^;^y v--f :t>'<b (E^S-iXM^j:^mW<D^m^\nbmL^^. tv^9 

[0 0 0 7] 

[5l0J>?)^'^?fe LXo t-r^ MM] 

<7)±m^j:^ :^y^t1omx^^:k%j±<t^-^ :^y<t (A PC I) ft. m^:^^^-^ ^y^t 

(ESI) ftt<75^ffl*&V>^^EflJffi7{)5-C#S.^:t><b<75:^ft^$i^-rSiiT*So 
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JcM!l5E^S#Ottl&PS:Htf J: o t-v^^^ V'^'BWu i^it ; spraying) K^^y 

^n^(o^^iT:^^m^-ti>^f^n^Wt\1r. "^.^m^^^^^y vn^<D^^ir 
^tg^-ts> i^-7.if7.m%^u^m.^')itz^y^-jYmMm<Dfi>WLmw^mf\^. itt^^u^ 

0 4) h%%mz.mmi^^tz±mn<DmM^^^'m^h\^fzn\PimmMm. #i^sm« 

[0 0 0 8] 

$r?jtffl<^^tfrfe^*&P55^^o-^#§r>^j^ y ymy.'t^^-y 'm^<r>%^iS7. (O l) <^P>: 
aiLP^^-t-^'^->:J^?:ftl^<7)*^**:^<75«*&^S. b-^tt;^&p (0 4) 

\^^^% Kfz^i^mM. ( 0 6 ) t m^y^ y Ym.m^=T^\u\ tcgem^ ttitriag^msi^i^in] 
■ti^m&mmu (o 7) ;i^ib^^4'-"^< i:'biiiie->'j^-^ Ym.^(D^=.y ■^n^<^^^if 
i^^m^^hWi'^mM (0 6 - 0 7) tc. tfrfEv:^'^ y-^^mmt LT«*&$-e2.v^ ^ 
h'fk-^JEMP-^-^^;^*^^-^ (0 2) ^^^t-^>'-;^**;^p>:mLP^^i-^->->^:^r7^ 

m%^W}i^^iifz^:^y ■^n^(r>^^if::^Ki;:^^ :^yit\.W^5^mn (MS) t^-ft;^-!-^ 
:^fe-e$)So *ffL<fi. ^=-y'!rn^<D^^if:^<7)mf^^^<D^miBi^xfyttz\ti^- 
■TsiST. 'm^^^m \z. mrlB# :^r:^ ^ ijpili- ^ ^ g ^ ig ;t i t ^ ijf m t i- ^ mi a^iltJ^c-fb 

[0 0 0 9] 

fzw.^. ttz\tn.^'^^^x>^^^Kfzm.^xih'h:Lh^mwh-t^m^^'B.^^m'^-f- 

[0 0 10] 
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[0011] 

i)^^V^J^. r)i'=f>. ^ y'y>^iV^^-^y >y!)-^^£:hmi)-hMn^fl:b^J.- 

[0 0 12] 

^^if:?^ (0 1) (r>vkm\^n^m-t^^=.y ir^if::^.^^^^^ -j^y h-mm'i^a (o 4 

^<D^^:ffx^m^T&ikmmm (o e-o ?) ic. mmz^'^^y h-m^m-mtLxm^^ 

[0 0 13] 

f^Jx.tf. il,3S?S#:5'n^hiy9:7^-, ^-re^V-m^i^i&fe (0 5) Y^i^^^m^^ 

^T^tiS::^ (0 1) mrie-^#«l&OTHtc##^L^ALT->'^ -7 h^^-fkL/to -fol^ 
, '^~>i5^^*tt:^r;^fil ~3mml*]# (I. D. ) mm.(^ 7.7- y V (SUS) *:i,v^ 

fiEg:7j>fkJ^-f-v>'^jiiM(o^(7)«i^^^;^ffiv>T«i^?:n.;g>o "c-^ (11) 
tL^msB7g^^»t. B!riB?S#'^mt^<-r^o 'y-7.if:p^ (02) ^mia^^^-:?^ 

. e/-;^;^r;^fi 1 - 3 mmi*i# (i. D. ) ^Jg<7>;^r > v-;^ (SUS) ^-^mtmy v 

EPAnbfcs ±-M:*«->*i-)' h-^ffil&P (0 4) i:m^6tlti@^$tL-C@:te$it. >a^o. sir 
sEv-;^ ^£-ft|&i-;g,#^c7)j^ftlI^ t«^6<jtcMj^LT@B#^ tLTv^SScmmM=£-fflv^ 

^<r>^-^y\±. Jfemm®t^s^3-*ftf (MS) □(T^e^-jj^-jPH^c^tt^tU'^^- 
mM (0 8) J: i9MSIwif^$tL^m$ tt;|,o 

[0 0 14] 

B. V ^m\.1S:^ (spraying gas)i: LT^-^^J'*?* 

*t4 -r ;^r ^ ffl i/^ ;t t -c^ -2, o 
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[0 0 15] 

^h^wmt-r^^tKxio. m^m.^j:m&i}^'5rmt^j:^fzo 

7 - J: v? MS t^^^-r & t -C*) ^ o 

10 0 16] 

^fflV>T0- - 1 8 0 *C<7) i 9 XbUT^j^V^o l"'^*?*,, « Jc-fb-^!^ 

[0017] 

[^ife'^] 

^mm 1 

^m^^mt LT 1 -:^yx2i-y ^vy(D 1 0 0 p p m^2t^i§?a 1 0/z L$r@ 
^ffl5{»«C 18(Waters Xterra-ClS ; 'fb^jafife:^ ^J' ^ -rVJUv-^ * 
7 A t L^v:i%j$?i^#^ n-:r f^-v (HP L C) (Water s A 1 1 i a n c e 

2 6 9 0) tciiAL. Tk/T-t h - > 'J ;V7ii52 0/8 0 O^lijffi^rffl V>T^^ Htfie 

^;W^ft (MS : Wa t e r s?±tS^ Z Q - 4 0 0 0) > 13 4 tc^-f^l* 

OA PC I^e (Water s ZQ - 4 0 0 0 l::fd-iR) K^m\^X^ :^ yit\^. ^ 

n.^'Mmm.X-{ y^yitVtz^<Dim-n^i^^0kn (g«>^^i5' b;v?r^V)iIbiE^S5 

, ^<^/^@<7)ji:<7>^re^>fb^^i-^av h ^^^A>&s#^,*LSo ^(D\£-'^<r>u^i^tz\tm 

, ^^-fbm-^i // A. ->-;^:«r:^$r^^t 'KJf&S^Oiajg^ 4 5 0 *C> sftS^ sl 
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3 L/l^WO^#. vj^^;^ V:ff:^^mmt L. MM 6 L / <^^#<r) A P C IMW 
tm^Lf^m^<D^u-rrY^^A-c:^^^TWi\i. ^ Xkm^ft 3 0 A . -> - ;^ 
T;i-=r>i: L^ ft;^&T;V3'>c^zajg^ 4 5 or. ^«^5 1 3 L/ 1B#M<^^#, i^i 

^^5. 114 tc^rt5^(7)A PC I^S{;*3V>T. 0 1 b (*>=>-aTirmf3p (I. D. ) fl 
JKc7);^-r 1^;^ (SUS) yit^i-]yymmmm<?)mt:ffkm^^m'C^^ 

[0 0 18] 

llI2t;i3V>T. ±^0. 1 2 1 9 AP 1 2itr- ^^-^^^ S/N : RMS = 8. 6 6 
S/NJt^. 5 : S c a n APMiHft^tti^#^. 1 1 4. 9 2 3 fiM^>f ^ ><75^S 
^LT8. 94e6(±8. 9 X i 0 ' "C^ . fl-^?^JS(^-7;u;^^-JV;^aia^'e:Jt 
-Ptt^i^f &o Jt^c. T^cO. 1 2 2 sap 1 1 2 {ir^- S/N : RMS = 4 
0 6. 4 7(±S/NJt^. 4 : S c a nAP* 1 4 4. 0 0 5 {iM^^ 

^^CT)^*^, ^tT2. 76e8(i2. 7 6 X 1 0 ' X-^^) ^ mtiim-^?^^<Dy 

[0019] 

mmm2 

^mi^U^t LX2-- huy 1 0 0 p p mtlJp W 1 0 L^m^n^^C 3 

0 (H^^^b^tti^ Develosil RP-fllerene; "ft^m^ h T n > 

:/) -^^J^t Ltz'^m.Wi'i^^ nx'hi^97(HPLC) (Water sttM. A 
Ilia nee 2690) tc&XL. tK./^ ^ J - 10/90 <D^W)^t LX^m 

>;[bLH«^;^ft (MS : Wa t 8 r sl±S&. Z Q - 4 0 0 0) K'i^m-r^mWt. 13 4 
JC;3^t-t^6*<7) A PCI (Micromass ttS^. Quattro Ultima 

-;^:^r;^$'^^t L. ffi$&g^<7??a^^ 4 8 0 t:. •^»^ 4 9 9 L/l^rac7)^#, ~y ^ 
y h:^':^^mmt L. ^ita 5 . 6 L/ 1 B#WO^#<^ A P C I i: il^ L;^c3^'^<7)i^ n 

V >^9A-e^>^o T^i*. 4 :^y^hm-m7 0 0 //A. >'-;^>^^;^^^^^: ttJ^S^ 

<DM.m^4 8 ox:. m*^4 8 2 L/li^ra<7>^#. v^^^^ ^:^*y^;^iT;^rr>i: t> 0fEi 
^^fifz::tt^^i}^^^ 

[0 0 2 0] 

I1I2 1C^V^T. ±^(7), 0 5 1 4 a p 0 7 lir-^^^^. S/N:RMS = 22. 73 
(iS/NJfc^r. 4 : S c a nAP_ 2 10. 14 5 imm^^XDM 

S^.^LXe. 6 0e5{i6. 6 0 X 1 0 ' "^^ . ^m#-^5^J^<7) 7 JVT.^- ;V^'e 
it'efl^M-r^o t fz. T^<7), 0528pe07 iir- S/N : RMS = 4 

1 8 4. 3 5 fiS/NJt^. 4 : S c a n A P* {iS*^ai^#^. 1 8 2. 2 0 5 (iM 
^-^-^XTjg*^, ^LT4. 31e8ii4. 3 1 X 1 0 * "C^ ^} > ^{±l'(i-i-5^J*<7) -7 ;V 

[0 0 2 1 ] 
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[0 0 2 2] 

iik±m^tzXoi^^ ^^m<D^Bi^fitc^mm'it^m^^^-(:^y<tLM*»m^ (ms 
) Km^-r^mw^xrf:)3mt. 'i^tm<DM*»mtf (ms) K^m^^t^^^^^^ > 

<k t T«j^-r -f ^ > ^ - -7 ^ - icit-^T^^tc-gittT^i^m^fe x xf:^mi^^-i- 

[04] ^ife*(7)AP C I <7)^I8&|1 
[i^-^OSi^] 

0 1 \^-y-ifn^^7ri^if7. 0 2 ; \/-7.ii7s 0 3 : hmi^^yXjiy 0 4 

: i/i-;' >»£^i^P 0 5 : »{l#A»9 P n-^ b 7 'S; <fc'>6^^) . 0 6 : ife 

mm^ (^Mffifl) 0 7 : mm.nm imu) o s : v^y-nm 
0 9 : w^^^-mfmxmMmm^u c^^^-) - i o : ®*^^ft 

0 1b: %itiT:^ 0 8 b : n n ■^-i&mmfe 



[mi] [ma] 




OU^-^ — . ■ .1 ■ . - .» - « ■ i — — ! . M ■ ■ \ r— irmie 
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